Intercalation into the DNA double helix and in vivo biological activity of water-soluble planar [Pt(diimine)(N,N-dihydroxyethyl-N'-benzoylthioureato)]+Cl- complexes: a study of their thermal stability, their CD spectra and their gel mobility.
The interaction of newly synthesised water-soluble planar complexes of general structure [Pt(diimine)(N,N-dihydroxyethyl-N'-benzoylthioureato)]+Cl- with DNA was investigated by means of DNA melting studies, CD spectroscopy, and DNA gel mobility studies. Addition of stoichometric amounts of [Pt(diimine)H2L-S,O]Cl complexes to polynucleotides caused a significant increase in the melting temperature of poly(dA-dT) and calf-thymus DNA, respectively, indicating that these complexes interacted with DNA and stabilised the double helical structure. The CD spectra confirmed the relatively strong binding of three related Pt(II) complexes ([Pt(2,2'-bipyridine)H2L-S,O]Cl, [Pt(4,4'-dimethyl-2,2'-bipyridine)H2L-S,O]Cl, and [Pt(1,10-phenanthroline)H2L-S,O]Cl), to DNA. Comparison with the published CD spectra of ethidium bromide/DNA complex suggests a similar intercalation mode of binding. cis-[(4,4'-di-tert-butyl-2,2'-bipyridyl)N,N-di(2-hydroxyethyl)-N'-benzoylthioureatoplatinum(II)] chloride, with its very bulky tert-butyl groups, did not intercalate into the polynucleotide double helix. In DNA mobility studies in the presence of the four [Pt(diimine)H2L-S,O]Cl complexes, only [Pt(2,2'-bipyridine)H2L-S,O]Cl affected the DNA mobility to any detectable extent. Finally, in vivo studies on the biological activity of the complexes, using an Escherichia coli DNA excision repair deficient uvrA mutant strain, indicated that only the [Pt(2,2'-bipyridine)H2L-S,O]Cl complex showed significant cellular toxicity and that this was, in part, linked to DNA damage.